Abstract: Quantitative structure-property relationship (QSPR) analysis to intrinsic viscosity [η] of polyisobutylene solution have been conducted. The study was done by using molecular modelling. The calculation was performed by the PBE method at 6-31G(d) basis set. The relationship analysis between intrinsic viscosity [η] and physicochemical properties of four solvents (benzene, toluene, cyclohexane, and CCl 4 ) under study was done by MLR analysis to generate the equation that relates the structural features to the intrinsic viscosity [η] properties. The results show good models with two parameters linear equations. The best model using theoretical parameters was the Eq. 1a, that including LUMOs and T.Es parameters. While the best model using experimental parameters was Eq.1b, that involving Ԑs and S parameters, with excellent statistical fit as evident from its R 2 = 0.999, F= 1413.035 and SE=2.138.
Introduction
Experimental measurements of some thermodynamic parameters involve experimental difficulties and they are not always feasible, and the corresponding methods possess real drawbacks 1 . Intrinsic viscosity, [η] , is extensively used for analysis or characterization of synthetic polymers [2] [3] [4] , biological macromolecules [5] [6] , nanoparticles, and colloids 7 . Consequently, it is necessary to resort to a theoretical calculation of these parameters. This option is now accessible because an important, fruitful and current field of research in contemporary chemistry is the model and prediction of physical-chemistry properties of molecules 8 .
Quantitative structure-property/activity relationships (QSPR/QSAR) are tools to estimate physicochemical and biochemical parameters and reduce the coast, time and efforts [9] [10] [11] [12] [13] [14] [15] . QSPR/QSAR study is an important section in computational chemistry and uses frequently for predicting physicochemical and biological activity of organic compounds. To establish the relation between structural characteristics of molecule and its properties the mathematical methods can be used. The basic strategy of QSPR is to find the optimum quantitative relationship, which can then be used for the predication of the properties of
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Chem Sci Trans., 2015, 4(2), 355-360 molecular structures including those unmeasured or even unknown [16] [17] [18] . Antreas et al., have been investigated QSPR model for prediction of intrinsic viscosity in polymer solution by using the multiple liner regression technique on a database that consists of 65 polymer-solvent combination involving 10 different polymer 19 . The aim of this study is to investigate QSPR model for prediction of intrinsic viscosity of polyisobutylene solution by using two methods the first method using theoretical descriptors represents the solvents properties, while the second method using experimental properties of organic solvents to drive QSPR model.
Experimental
Geometry Optimization
Full geometric optimization calculations for four solvents (benzene, toluene, cyclohexane and CCl 4 ) were performed using PC Gamess 20 . Geometry optimizations were performed using 6-31G(d) basis set and PBE method 21 . Physical properties calculated involve total energy, LUMO energy and HOMO energy. The experimental values of viscosity and dielectric constant of four solvent taken from reference 19 . The structure of polyisoprene understudy shown in Scheme 1. 
Results and Discussion
The relationship between intrinsic viscosity[η] of polyisobutylene and various descriptors of organic solvents (Physiochemical and alignment-independent) were established by sequential multiple regression analysis (MLR) in order to obtain QSPR models. The best multilinear regression (BMLR) procedure [13] [14] was used to find the best correlation models from the selected noncollinear descriptors. To establish the statistical correlation, the physicochemical parameters were taken as independent variables and intrinsic viscosity as dependent variable. The best model was selected on the basis of statistical parameters viz observed with high correlation coefficient (R), sequential Fischer test (F) and low standard error of estimate (SE), were employed to judge the validity of regression equation and evaluate the obtained QSPR models [22] [23] [24] [25] . The model of QSPR study has been build up with help of the theoretical descriptors and experimental descriptors Table 1 and 2. The best model derived from the (MLR) analysis was used to intrinsic viscosity polymer in the 4 organic solvents which using in this study (benzene, toluene, cyclohexane and CCl 4 ). Several equations were generated by using all the variables and the best statistically model that we have obtained is two descriptor equations. Theoretical descriptor: [η]=2.0562-0.2241LUMO+1548.1752 T.E s (1a) In Eq. 1a the positive sign of T.E s descriptor refers to a positive correlation with the intrinsic viscosity while negative signs of LUMO s descriptor suggest that the intrinsic viscosity decreases with increasing value of this descriptor. The relationship between the experimental and predicted data is represented in the Figure 1 . While the model of QSPR study has been build up depends on the experimental descriptors, (Table 2 ). Several equations were generated by using all the variables and the best statistically model that we have obtained is two descriptor equations (Table 4) . (1b) In Eq 2, the negative sign of E s descriptor refers to inverse correlation between Ԑs with the intrinsic viscosity and on the other hand in this model Entropy have negative sign which suggests that the intrinsic viscosity increases with decreasing value of this parameter. The relationship between the experimental and predicted data Figure 2 . The predicted intrinsic viscosity of polyisobutylene and experimental intrinsic viscosity can be seen in Table 5 . 
